Most textbooks of neurology and of electroencephalography offer little or no information about the EEG in hepato-lenticular degeneration (HLD). This fact is not surprising, because HLD is an uncommon disease and so the opportunity to study a group of patients is limited. However, a search of the available world literature reveals 29 studies reporting 80 cases in which EEG interpretations are available. This report attempts to evaluate these cases as a group and to relate the findings in an additional five cases to trends evident from the prior studies. EEG's were abnormal in 43, questionably normal in six and normal in 3l cases (see Table I ). A patient with more than one EEG has been tabulated as "abnormal" if at least one tracing was abnormal, even though he may also have had one or more normal records.
The types of abnormalities reported varied; the most common were continuous generalized slow activity, bursts of slow waves, and asymmetries. Focal abnormalities have also been noted. Hollister et al. (1960) reported a patient with seizures, presumed to be unrelated to previous shock therapy; the main feature of the EEG was a left frontal slow wave focus. Although there had been no definite clinical sign corresponding to this focus, at post mortem examination the left frontal subcortical white matter showed spongy softening. No other such definite EEG-pathological correlation was found.
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2 Present address: Mount Sinai Hospital, Cleveland 6, Ohio (U.S.A.). Konovalov et al. (1957) cited 28 cases; three were described in detaik two more were illustrated, and the rest noted as "normal" or "abnormal". These authors stated that paroxysmal EEG's occur frequentl.x in HLD with or without clinical epilepsy; they reported one case with clinical seizures and spike-and-wave patterns on the EEG. Zhirmunskaya and Chukhrova (1959) also commented upon the occurrence of paroxysmal "sharp and slow waves" without clinical convulsive disorder.
EEG findings during dimercaprol (BAL) therapy have been reported. Streifler and Feldman (1953) presented a patient with a slow, paroxysmal EEG before treatment; this patient showed parallel clinical and E EG improvement during therapy. Multiple clinical and EEG examinations were done. Giordano (1956) reported a patient whose initial EEG was questionably abnormal and whose tracings showed minimal changes toward normal on BAL therapy.
No correlations could be e~tablished statistically by t-test between EEG abnormality and either the age at onset of tt~e disease or the duration of the disease from data in the literature (Table I) . A trend toward greater EEG abnormality with more severe clinical involvement appeared to exist. There was a possible tendency toward relationship between EEG abnormality and degree of tremor and incoordination. No other clinical factor (mental state, motor power, tone, sensor~ changes, etc.) seemed to correlate with EEG findings.
Our present series consist~ of nine EEG's done on seven different patients (Table II) . The first EEG of patient R.P. was also reported by Scharenberg and Drew (1954) and patient A. M. was reported also by Bihl (1959) . Every patient had Kayser-Fleischer rings. There were three definitely abnormal (A) records, three borderline (B), and three normal (N) tracings. In all cases, even in those with normal records, the basic frequency was abnormally slow or at the slow end of the normal spectrum (see Fig.  1 ).
this minor change was caused by penicillamine therapy.
A.M. had a normal record in 1955, reported by Bihl in 1959; a tracing done in 1960 showed some minimal borderline changes. She also had several courses of therapy (usually BAL; penicillamine once briefly) between the two EEG's.
Inspection of Table II Other trends included occasional sharp diphasic forms bicentrally, continuous slow activity (usually 4-8 c/sec, occasionally slower), and bursts. As in other reports, no abnormality specific for this disease was found.
Two patients had two EEG's each. R. P. showed slight background improvement in his second tracing, about 11~ years after the first (Fig. 1) ; whether this change was due to the three courses of BAL therapy he received or to spontaneous remission is open to speculation. B.M. had an increase of 1 c/sec in background frequency in his second record compared with the first; it is impossible to state whether or not relationship existed between clinical and EEG abnormality. Age at onset and duration of illness did not seem to be correlated with EEG abnormality; one of the patients with an abnormal record had only a 7 month history of illness. Degree of tremor and incoordination roughly parallelled the degree of EEG abnormality; however, in one case, rigidity and bradykinesia of severe degree were present in the face of a normal EEG (W.O., Table II Extremely low serum ceruloplasmin values occurred without significant EEG abnormality (B.M. and A.M., Table II) . At the present time we cannot make any attempt at neurochemieal-EEG correlations in HLD.
SUMMARY
The literature on EEG's in hepato-lenticular degeneration has been reviewed; over half of 80 reported patients had abnormal tracings. Eight additional EEG's on seven patients are presented; two definitely abnormal, three borderline and three normal. Trends include continuous slowing of background frequency and sharp diphasic forms bicentrally and elsewhere. There is no specific EEG abnormality in this disease.
Although there are many exceptions, in general the degree of EEG abnormality parallels the severity of clinical involvement. No individual clinical finding consistently relates to EEG abnormality, although there is a suggestion both from our cases and those previously reported that tremor and incoordination may show such a relationship.
Some patients have EEG improvement during or after treatment; it is uncertain whether this change is cause-and-effect or coincidence. More studies of pre-and post-treatment EEG's would be of interest.
